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57 ABSTRACT 
A surveying target having a housing with one open 
side, encloses a high intensity gas discharge flash tube. 
A light absorbing surface in the housing bounding the 
back and sides of said flash tube prevents reflection of 
light, thereby maintaining a relatively discrete outline. 
A light transparent cover member on said open side for 
passing light from said high intensity gas discharge tube 
toward an observer. A transmitter and receiver, and 
including resettable code devices are provided for limit 
ing responsive operation only to transmitters transmit 
ting a preassigned code and a corresponding receiver 
for detecting said preassigned code. A light transparent 
cover member filters light from said lamp of a predeter 
mined wave length. A surveying system using an opti 
cal instrument for binocular visioned observers is also 
disclosed. 

18 Claims, 2 Drawing Sheets 
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SURVEYING TARGET WITH HIGH INTENSITY 
DSCHARGE LAMP 

REFERENCE TO RELATED APPLICATIONS 

This application is related to and is a continuation-in 
part of my application Ser. No. 064,419 filed June 22, 
1987 for “OPTICAL INSTRUMENT", and my appli 
cation Ser. No. 064,481 filed June 22, 1987 for 
“BOUNDARY SETTING DEVICE' now U.S. Pat. 
No. 4,796,040. 
BACKGROUND AND BRIEF DESCRIPTION OF 

THE INVENTION 

The present invention relates to targets which are 
useful for various applications such as surveying, sight 
ing and orienting. 

Laser light sources have been increasingly used in 
surveying and various optical sighting and orienting 
systems. These typically involve a high power laser 
projecting light upon a distant target and require certain 
protective measures to avoid damage to the human eye. 
Moreover, the laser beam expands in diameter with 
distance. Optical prisms, mirrors and the like have been 
used as targets, but the larger the light spot, the greater 
the error. Multiple prisms and mirrors are used in this 
CS 

The object of the present invention is to provide an 
improved surveying target which does not require the 
use of high powered lasers and which allows work in 
any light level, is impervious to thermal waves, func 
tions in fog, rain, haze and smoke, extends the range of 
standard refractional surveying instruments up to ten 
times, uses low power, can be retrofitted to current 
target systems and be operated by remote control. A 
further object of the invention is to provide a surveying 
system using the optical instrument disclosed in my 
above-identified application Ser. No. 064,419 and incor 
porated herein by reference. 
A high intensity gas discharge flash lamp or tube 

(filled with xenon or krypton gases) is contained in a 
light absorbing enclosure and oriented to an open side 
of he enclosure. The enclosure may be of the same 
physical dimensions and have the same mounting fit 
ments as those used for prism type targets so that they 
can be retrofitted to and adapted to incorporate this 
invention. The light absorbing portion of the enclosure 
keeps the light beams from the discharge tube from 
expanding and spreading thereby enhancing accuracy 
of surveying measurements using this invention, partic 
ularly at the longer measuring distances made possible 
thereby. A power supply is controlled to charge a stan 
dard discharge capacitor very fast and a high voltage 
coil steps the voltage up to 700 volts or more. A voltage 
regulator on the power supply assures a constant pulse 
discharge rate (which preferably is about 2 per second) 
when the battery voltage gets low. In addition, a remote 
radio control is provided to thereby permit close con 
trol by the surveyor and make possible reduction in 
surveying man power. 

Thus, the present invention provides an improved 
surveying target which results in: 

1. Allows work at any light level, including night 
work, 

2. Impervious to thermal waves, 
3. Functions on fog, rain, haze and smoke, 
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2 
4. Extends the range of standard refractional Survey 

ing instruments up to 10 times, meaning less drops and 
therefor less cumulative error, 

5. Low power consumption, 
6. Retrofit into all standard surveying target systems, 
7. Will work with the retrolaser surveying system 
8. Will give horizontal or vertical reference, 
9. Radio remote control available with automatic 

control number of flashes, and 
10. Automatic, no warm-up operation. 
The optical instrument disclosed in my above-identi 

fied applications uses a lower power collimated point 
light source surrounded by an optical void and alignable 
along a predetermined viewing axis. When one eye of 
the observer is aligned with the point light source and 
the other eye is viewing a scene, the light spot is opti 
cally fused into the scene and where the viewing axis is 
precisely aligned with the point in the scene where the 
light spot appears. This provides a surveying system 
with the following advantages: 
(1) greater accuracy, 
(2) impervious to : 

(a) condensation, 
(b) rising thermal waves, 
(c) full functions under various light conditions, 

(3) minimal power requirements, 
(4) range limited only by line of sight, 
(5) simpler to use, and 
(6) minimal adjustments previous to use. 
BRIEF DESCRIPTION OF THE DRAWINGS: 

The above and other objects, advantages and features 
of the invention will become clearer when considered 
with the following specification and accompanying 
drawings wherein: 
FIG. 1 is a front view of a target incorporating the 

invention, 
FIG. 2 is a side sectional view of the target shown in 

FIG. 1, 
FIG. 3 is a block diagram of the circuit for driving 

the discharge tube, 
FIG. 4a and FIG. 4b show two different arrays of 

discharge tubes, 
FIG. 5 is a diagrammatic illustration of a surveying 

system scene using a level transit incorporating the 
invention, 
FIG. 6 is a scene viewed by eye No. 1 of FIG. 5, 
FIG. 7 is the scene viewed by eye No. 2 viewing in 

the sighting instrument incorporated in the invention, 
FIG. 8 is the scene viewed by eye No. 1 and eye No. 

2 as optically fused by the human brain, and 
FIG. 9 is a partial section and schematic view of an 

instrument incorporated in the invention. 
DETALED DESCRIPTION OF THE 

INVENTION 

A target 80 incorporating the invention is shown in 
FIGS. 1-3. A conventional surveyor's rod or stadia R 
and conventional target flag plate 81 (which is black 
and white with a design) surrounds the frame enclosure 
82 which has a conventional depending mounting base 
84 which is attachable to stadia rod R and a barber's 
pole handles H. Enclosure 82 contains a conventional 
xenon or krypton gas (other gases may be used) filled 
tube 86, the ends of which contain electrodes 87 and 88 
which pass through the rear wall 89 to an electrical 
fitting 90. 
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The interior of housing 82 is coated or formed with a 
light absorbing material to avoid any reflection of light 
from tube 86. A lens cover 91 maintained in position by 
expansible arm 92 keeps the housing clear of dust and 
dirt and in one embodiment is copper tone coated to 
filter out any "blue' light and enables improved long 
distance visibility in heavy fog, late afternoon haze, 
drizzle or light rain. 

Referring to the power supply and control system 
shown in FIG. 3, a battery 100 has its output regulated 
by voltage regulator 101 so that when the battery weak 
ens, the frequency or rate of operation of the tube 86 is 
maintained constant. A microprocessor 102 receives 
power from the battery and is programmed to supply 
control signals to high voltage circuit 103 which in 
cludes a conventional capacitor discharged through a 
coil which steps up the voltage to 700 volts or more. 
The microprocessor 102 is programmable to set the rate 
of discharge and can in turn, be controlled remotely. As 
illustrated, a remote control transmitter 106 includes a 
coding device 107 which sets the code signal transmit 
ted by transmitter 106. Receiver 108 receives and de 
codes the incoming coded signal (thereby assuring that 
there is no false triggering) and sends a control signal to 
processor 102. Processor 102 thereupon causes the high 
voltage circuit 103 to pulse energize the discharge tube 
86, via electrodes 87 and 88, a predetermined number of 
times to cause the emission of a predetermined number 
of light pulses from the target. It will be appreciated 
that the tube can be operated to pulse discharge contin 
uously at a predetermined rate (say 2 per second) or by 
remote control. 

Processor 102 can also be programmed to give a 
predetermined number of flashes (10, 20, 15, etc.) by a 
coded radio control signal. 
As shown in FIGS. 4a and 4b, two or more tubes may 

be included in the target and either pulsed simulta 
neously or driven in a particular sequence. 

Referring now to FIG. 5, which depicts a scene in 
surveying, a rod man RM is shown holding a stadia rod 
R having target 80 of this invention thereon. The eyes 
10 of the surveyor or engineer are designed as eye No. 
1 and eye No. 2, it being appreciated that eye No. 1 can 
be the left or right eye of the observer and the same 
with eye No. 2. An optical instrument 11, incorporating 
the invention, has a sighting tube 12 and a source of 
collimated light 13 positioned along the viewing axis 14 
at one end of sighting tube 12. An embodiment of the 
sighting tube and its component parts are disclosed in 
FIG. 9. 

In the embodiment shown in FIG. 9, instrument 11 
includes a source of monochromatic light 15 constituted 
by a low power source of monochromatic radiation, 
such as PN junction diode 16 which is energized by 
battery 17 through switch 18. A fiber optic wave guide 
or optical wire 19 has one end 20 adapted to receive 
light energy 21 from junction diode 16 and convey same 
to end 22 (which preferably is squared or normal to the 
optical or light spot viewing axis 14) which is located 
along the light spot view axis 14 of the instrument 11. In 
a preferred embodiment, the area 24 immediately sur 
rounding the end 22 of the fiber optic element 19 is 
formed as an optical void and, preferably, is coated with 
a light absorbent substance such as a flat or matte black 
coating material 27. In this embodiment, the end 22 of 
fiber optic wave guide 19 has a diameter of about one 
(1) millimeter. Fiber optic wave guide 19 serves as a 
collimator for the light rays emitted by PN junction 
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4. 
diode 16. In a preferred embodiment, the length of the 
fiber optic element is between about 1 and 5 meters. An 
eye piece 29 which may be a lens, constitutes an eye 
alignment device which assists the surveyor observer in 
alighning eye No. 1 with the predetermined viewing 
axis 14. The alignment device shown has a centrally 
located perforation 30(a) which is coaxial with viewing 
axis 14 and of approximately the same diameter as the 
light spot at end 22 of fiber optic wave guide 19. The 
alignment indicia may also be silk-screened cross-hair or 
fiducial markings, with the central portions omitted to 
permit the light spot to be observed more clearly, or a 
circle engraved with the center aligned with the prede 
termined viewing axis 14 of the light spot at the end 22 
of the fiber optic wave guide 19. 
As shown in FIG. 9, the orienting support structure 

35, may be the leveling and plumbing portions of a 
surveyor's level, tranit or theodolite, etc., which has a 
plumb bob 35PB and spirit, level or bubble level 35SL 
and supported by a tripod or other ground engaging 
structure. The measurement devices diagrammatically 
illustrated at 35MD are the usual angle reading instru 
ments and may be mechanical or electronic with a mi 
croprocessor and liquid crystal, or other electronic 
displays. 
While the invention has been shown and described in 

relation to the preferred embodiments, it will be appre 
ciated that various modifications and adaptations of the 
invention will be readily apparent to those skilled in the 
art and it is intended to encompass such modifications 
and adaptations within the spirit and scope of the claims 
appended hereto. 
What is claimed is: 
1. A surveying target comprising, in combination, 
a housing having an open side, 
a high intensity gas discharge flash tube means 
mounted in said housing, 

a light absorbing means in said housing bounding the 
back and sides of said flash tube, 

a light transparent cover member on said open side 
for passing light from said high intensity gas dis 
charge tube toward an observer, and 

an electrical power supply means for energizing said 
high intensity gas discharge flash tube means. 

2. Surveying target as defined in claim 1 including 
transmitter and receiver means for controlling said 
power supply means and including resettable code 
means for limiting responsive operation only to trans 
mitters transmitting a preassigned code and a corre 
sponding receiver for detecting said preassigned code. 

3. Surveying target as defined in claim 1 wherein said 
high intensity discharge flash tube means is constituted 
by a plurality of separate tubes. 

4. Surveying target as defined in claim 3 wherein said 
high intensity lamps are located in a common housing 
and positioned in a predetermined pattern. 

5. Surveying target as defined in claim 1 wherein said 
light transparent cover member filters light from said 
lamp of a predetermined wave length. 

6. A surveying system comprising the surveying tar 
get defined in claim 1, and an optical instrument com 
prising: 

(1) a low power collimated light point source, 
(2) means for orienting said collimated light point 

source along a predetermined viewing axis for one 
eye of an observer, 
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(3) an orientable support structure including means 
for measuring the orientation of said support struc 
ture relative to said target. 

(4) means mounting said means for orienting on said 
orientable support structure for said predetermined 
viewing axis for one eye of an observer whereby 
when said observer is viewing a scene through his 
other eye an optically fused image is presented to 
said observer with said predetermined viewing axis 
including the said target in said scene wherein said 
point source appears. 

7. A surveying target for use in making precise angle 
measurements comprising, in combination, 

a housing, 
a high intensity gas discharge lamp for generating 

light in a predetermined pattern defined by said 
lamp, 

means for mounting said lamp in said housing, 
an electrical power supply means connected to ener 

gize said lamp, and 
means for controlling the light from said high inten 

sity gas discharge lamp such that said light is more 
impervious to ambient conditions including ther 
mal waves and functions on fog, rain, haze and 
smoke. 

8. A surveying target as defined in claim 7 wherein 
said means for controlling the light from said high inten 
sity discharge lamp includes filter means to assure that 
light from said lamp is of a predetermined wave length. 

9. A surveying target as defined in claim 7 wherein 
said means for controlling the light from said high inten 
sity discharge lamp includes a filter for removing 
"light” light and improve long distance visibility 
thereof in fog, late afternoon haze, drizzle or light rain. 

10. A surveying target as defined in claim 7 including 
transmitter and receiver means controlling energization 
of said lamp from said electrical power supply means, 
and including resettable code means for limiting respon 
sive operation only to transmitters transmitting a preas 
signed code and a corresponding receiver for detecting 
said preassigned code. 

11. A surveying target as defined in claim 7 wherein 
said high intensity discharge flash lamp is constituted by 
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6 
a plurality of separate gas discharge tubes arrayed in 
said predetermined pattern. 

12. A surveying target as defined in claim 11 wherein 
said high intensity lamps are located in a common hous 
ing and positioned in a predetermined pattern. 

13. A surveying target as defined in claim 7 wherein 
said means for controlling includes filter means for 
filtering light from said lamp of a predetermined wave 
length. 

14. A surveying target as defined in claim 7 including 
light absorbing means in said closed housing to prevent 
reflection of light from said gas discharge flash lamp. 

15. A surveying target as defined in claim 7 wherein 
said power supply means includes a battery and a volt 
age regulator connected to said battery and a high volt 
age generating circuit connected between said voltage 
regulator and same lamp. 

16. A surveying target as defined in claim 7 wherein 
said power supply includes a battery, a high voltage 
circuit connected between said battery and said high 
intensity lamp, and a microprocessor programmed to 
supply control signals to said high voltage circuit. 

17. A surveying target as defined in claim 7 including 
means for maintaining a relatively discrete outline of 
said high intensity gas discharge lamp when light is 
emitted therefrom. 

18. A surveying system comprising the surveying 
target defined in claim 7, and an optical instrument, said 
optical instrument comprising: 

(1) a lower power collimated light point source, 
(2) means for orienting said collimated light point 

source along a predetermined viewing axis for one 
eye of an observer, 

(3) an orientable support structure including means 
for measuring the orientation of said support struc 
ture relative to said discharge lamp, 

(4) means mounting said means for orienting on said 
orientable support structure for said predetermined 
viewing axis for one eye of an observer whereby 
when said observer is viewing the light from said 
discharge lamp through his other eye an optically 
fused image is presented to said observer with said 
predetermined viewing axis including the said dis 
charge lamp in said scene wherein said collimated 
light point source appears. 
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